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Chums UU«^ M -^^^^.^^^ 
No new matter has been added. 



Objection of the Disclosure 

n* Examiner ta objecttd l0 ^ ^ atcc 

not indicated. 

723 F2.d , 216 , 227 USPQ 90 (F ed. Ci, 19S5 , Accordjllgly> ^ ^ 

*e ^cation as origin*,* filed „ ^ fc ATCC ^ Monmion 
molecules prior to issuance of the application. 

n. examiner ta ^ objected „ of h ^ ^ 

forms ofbowser-execuBbleccxie in the speciflcaiion Atlr.fi, 

^wncation. Ail references to browser executable code 

have been removed by the amendments presented herein. 

b to Advisory Action, the Examiner object «, me changes a, page 29 sin£e ^ 
P^startsatline.,.. Applicants re„y submit ma, me amendments presented 
herem reflect me correct page and line numbers m me specification 

fc viev, of a,, me foregoing. Applicant respecrrUUy request tha, the Examiner reconsider 
and wthdraw the objections to the specification. 

,0 ,He by Refennce scunmc pub ^ 

In the Fina, Office Action, me Examiner objected to the incorporation by reference of 
vanous scientific publications throughout the specification. Tie Examiner states mat 
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remains improper because only issued or published ri s 

properly be [sic] incorporated by refere^ appUcaaons may be 

Applicants t^pecrftUly sub™ tna, non-essentia, subject maner fom a non-paten, 

Trump „ a/ and Lee „ referOT ce s appearina atpaee 1 ..fee, 27-29 of the 

purpose of indicate the ^ 0 ,u,e iuvent.cn or ata-ta. *. ^ of ^ ^ ^ 

into Applicants' specification. 

^« Applies reS pe^^^ 
the foregoing objection. 



./CM. 4-S, „„„„ Jf KX£ , ^ 

^ E ^^^cl S to,. 2 ,4-5, 8 . 1 2,29- 39 , aai40 ^ un<ter35usc 

^ u*% or a we,, established unUty, In panicuUr. the Examinet „ rffc opinion 

fa]H function of the encoded nmta,no ^ u ^ 
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the protetos that arc to be moduLd a < tl , J" "us case none of 

utilities. The research coMemnlar jt^T 7 " lc,mfic<1 "W substantial 

protein P^ls e^XSt^ ? 1 ' C ? OE 10 P««mal 
specific and subsS utmrT S ?^ *** »<" conai »» e » 

protein iS^nSSKTSSfir 4 PK,penicS 0f *« 

The Examiner further argues to, - W o specific properties of the claimed protein are 
nor are there an, specific diseases discussed which can be treated by „ 

Ibe protein. " 

AppUcntsrespecrful.y.raversethe foregotng rejection for *e following reasons 
Applicants respectful* subrait ^ . ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

<hc «w specification mat would have been credible to one of ski,, in the ar, a, the time of 
mvennon. Connary to the Examiner's assertions, specific properties of the NIP polypeptide are 
bussed and specific diseases whicbmay be treated bythe action of the W molecules 
arc disclosed in me insnu,, specification. Spcffically, the present specification teaches tha, me 

m ° ,eCUle! ° f "* *~ « •* h Wis and mat, therefore, these 

molecu.es provide novel diagnostic targets and therapeutic agcms for ^ 

deregulated programmed ceU death such as AUteimers disease, dementias related to AfcheWs 
d-sease (such as Pick, disease), Parkinson, and other Lewy diffuse body dtseases, mtutiple 

amyotrophic lateral sclerosis, progressive supranuclear palsy, epilepsy, Jakob- 
Creuttfield, disease, or AffiS related ^ ^ ^ ^ 

»** orreperfusioninjury; or profilerative disorders. cancer (see page 12, ,ines 1-5 of*e 
specfication). 1, ,s evident, based on Applicants' disclosure of the properties of the N1P2 
molecules of me present invention and the knowledge of one skill in the art. mat a specific 
^^^^^^^^^^^ 

clamed ™™**n to modular? apopwm. 
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The Examiner also argues that 

[bjecause the an is cognizant that structural sirmlarities in cloned genes or their 
encoded proteins do not a priori indicate functional similarities (see, e.g., Doerks 
et al., Smith et al., Brenner et al., and Bork, et al.), further doubt is cast upon the ' 
utility and function of these disclosed sequences. Special attention is given to 
Brenner (page 132, column 2, lines 28-33) in that sequence homology does not 
necessarily equate with function. 



Applicants respectfully submit that while examples exist of polypeptide families wherein 
individual members have distinct, even opposite, biological activities, growing databases and 
improved search techniques, particularly the iterated PSI-BLaST tool, has yielded substantial 
improvement in secondary structure prediction accuracy. According to Rest, a copy of which is 
submitred herewith as Appendix B, Secondary structure predictions are increasingly becoming 
the work horse for numerous methods aimed at predicting protein structure and function " 
Burkhard Rost, Review: Protein Secondary Structure prediction Continues to Rise (2001) J. 
Structural Biology 134: 204-218. 

Moreover, as the Examiner is aware, the applicant does not have to provide evidence 
sufficient to establish that an asserted utility is true "beyond reasonable doubt." In re Irons, 340 
F.2d 974, 978, 144 USPQ 351, 354 (CCPA 1965). "Instead, evidence will be sufficient, if 
considered as a whole, it leads a person of ordinary skill in the art to conclude that the asserted 
utility is more likely than not true." M.P.E.P. §2164.07. Based on the ample teachings in 
Applicants' specification regarding the role and importance of NiP molecules in apoptosis, 
Applicants respectfully submit that a person of ordinary skill in the art would conclude that 
Applicants' asserted utility is more likely than not true, which is all that is required under 35 
U.S.C.§101. 

As indicated by Rost (supra) "[s]tate-of-the-art methods now reach sustained levels of 
76% [function] prediction accuracy." Applicants have utilized these state-of-the-art methods to 
assess protein function and have demonstrated that the asserted utility is "more likely than not 



true. 
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In view of the foregoing, it is evident that Applicants' invention has a specific, 
substantial, and credible utility that would have been readily apparent to one of skill in the art. 
Accordingly, Applicants respectfully request that the Examiner reconsider and withdraw the 
foregoing section 101 rejection of claims 1-2, 4-5, 8-12, 29-39, and 40-41. 

Rejection of Claims 2-2, 4~S, 8-12, 29-39, and 40^1 Under 35 U.S.C. § U2, First Paragraph 

The Examiner has rejected claims 1-2, 4-5, 8-12, 29-39, and 40-41 under 35 U.S.C. §1 12, 
first paragraph because, according to the Examiner, "since the claimed invention is not supported 
by either a specific and substantial utility or a well established utility for the reasons set forth 
above, onc ski Hecj m the an clearly would not know how to use the claimed invention " 

Applicants respectfully traverse the foregoing rejection because, as indicated above, the 
claimed invention has a well established utility and, thus, one of skill in the art would know how 
to use the claimed invention. Moreover, Applicants' specification discloses ample guidance as to 
how one of skill in the art would use the claimed invention (see, for example, the screening 
assays, the diagnostic assays, the prognostic assays, and the methods of treatment, e.g., 
therapeutic and prophylactic, taught by Applicants at page 47, line 28, through page 71, line 29 
of the specification). 

In view of the foregoing, Applicants respectfully request that the Examiner reconsider and 
withdraw the foregoing section 1 12, first paragraph rejection. 
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Conclusion 

On the basis of the foregoing amendments and remarks, Applicants respectfully submit 
that the pending claims are in condition for allowance. If a telephone conversation with 
Applicants' Agent would expedite prosecution of the above-tfentified application, the Examiner 
is urged to call the undersigned at (61 7) 227-7400. 



LAHIVE &. COCKHELD, LLP 
28 State Street 
Boston, MA 02109 
Tel. (617) 227-7400 



Respectfully submitted, 



Maria C. Laccotripe, Ph.D. 
Attorney for Applicants 
Limited Recognition Under 37 C.F.R. §10.9(b) 



Dated: June 20. 200? 
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VERSION WITH MARKING* SHOW CHAM ILTatm? 
Page 10, lines 3-10: 

In another embodiment, a NlP2b, NIP2 C L, and NIP2cS of the present invention is 
identified based on the presence of a "calcium-binding domain" in the protein or corresponding 
nucleic acid molecule. As used herein, the term "calci^-bmding domain" includes a protein 
domam havmg an amino acid sequence of about 1 10 amino acids which has the capacity to bind 
caW Preferably, a calcium binding domain includes a protein domain which is at least 50 
60, 70 80, 90, or 100 amino acid residues in length and which has the capacity to bind calcium 
The calcium-bmding domain HMM has been assigned the PFAM Accession MILPAT0063 
fl***genem^ ^ .h ui iB (Baieman. a ,t ,1 onnn } ^ 

266) . ■ — — 

Page 10, lines 11-28: 

To identify the presence of a calcium-binding domain in a NlP2b, NlP2cL or NIP2cS 
protein, and make the determination that a protein of interest has a particular profile, the amino 
acid sequence of the protein is searched against a database of HMMs (e.g., the Pfam database 
release 2. 1) usmg the default parameters 6^^.*^ 

m^a jk A. 1 e T al f 2Q0Q) NAR78-7M-->66). For example, the ta^^^^f^ 
available as pan of the HMMER package of search programs, is a family specific default 
program for MILPAT0063 and a score of 1 5 is the default threshold score for detennining a hit 
Alternatively, the threshold score for determining a hit can be lowered (e.g to 8 bits) A 
description of the Pfam database can be found in Sonhammer et al. (1 997) Proteins 28(3)405- 
420 and a detailed description of HMMs can be found, for example, in Gribskov ei a/.(I990) 
Meth Enzymol 183:146-159; Gribskov et al. (1987) Proc.Nml.Aca4 Set USA W43S5-4358- 
^"*(1W)^J«*W 233:IS01-^ 

ttecontents of which are incorporated herein by reference. A search was performed against the 
HMM database resulting in the identification of a calcium-binding domain in the amino acid 

(SEQ ID NO:8) at about residues 59-96 of SEQ ID NO:8. The results of the searches are set 
forth in Figures 8 and 9, respectively. 

Page 10, line 33 through page 1 1 , Une 1 1 : 

In another embodiment, a NIP2b, NIP2cL, and NIP2cS of the present invention is 
identified based on the presence of a "4 transmembrane segment integral membrane protein 
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domain" in the protein or corresponding nucleic acid molecule. As used herein, the term "4 
transmembrane segment integral membrane protein domain" includes a protein domain having an 
amino acid sequence of about 50 amino acid residues and having a bit score for the alignment of 
the sequence to the "4 transmembrane segment integral membrane protein domain" (HMM) of at 
least 1 or greater. Preferably the term "4 transmembrane segment integral membrane protein 
domain" includes a protein domain having an amino acid sequence of about 60, 70, 80, or 90 
amino acids and having a bit score for the alignment of the sequence to the "4 transmembrane 
segment integral membrane protein domain" (HMM) of at least 2, preferably 3-10, more 
preferably 10-30, more preferably 30-50, even more preferably 50-75, 75-100 7 100-200 or 
greater. The "4 transmembrane segment integral membrane protein domain 1 * HMM has been 
assigned the PFAM Accession PF00335 (htTp://gonomo.v * uod.odu^ 
rBateman. A» et al (2000) NaR 28: 263-266^ . A search was performed against the HMM 
database, as described herein, resulting in the identification of a "4 transmembrane segment 
integral membrane protein domain" in the amino acid sequence of NiP2b (SEQ ID NO:2) at 
about residues 253 to 293. The results of the search are set forth in Figure 7. 

Page 28, lines 20-33: 

The comparison of sequences and determination of percent identity between two 
sequences can be accomplished using a mathematical algorithm. In a preferred embodiment, the 
percent identity between two amino acid sequences is determined using the Needleman and 
Wunsch U Mol Biol. (48):444-453 (1970)) algorithm which has been incorporated into the GAP 
program in the GCG software package ( ovailablo at http://www.gog.oom) ( available from 
Accelrvs. Inc.. San Diego. CA\ using either a Blossom 62 matrix or a PAM250 matrix, and a 
gap weight of 16 7 14, 12, 10, 8, 6 7 or 4 and a length weight of 1, 2, 3 7 4 7 5 F or 6. In yet another 
preferred embodiment, the percent identity between two nucleotide sequences is determined 
using the GAP program in the GCG software package (available at 

http://wvvw,goe.com) favailable from Accelrvs. Inc., San Diego, Ca\ using a NWSgapdna.CMP 
matrix and a gap weight of 40 7 50, 60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. In 
another embodiment, the percent identity between two amino acid or nucleotide sequences is 
determined using the algorithm of E. Meyers and W. Miller (CABIOS, 4:1 1-17 (1989)) which 
has been incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue 
table, a gap length penalty of 1 2 and a gap penalty of 4. 

Page 28 line 3 through page 29, line 8: 



The nucleic acid and protein sequences of the present invention can further be used as a 
"query sequence" to perform a search against public databases to, for example, identify other 
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family members or related sequences. Such searches can be performed using the NBLAST and 
XBLAST programs (version 2.0) of Altschul, et al. (1990) J. Mol Biol 215:403-10. BLAST 
nucleotide searches can be performed with the NBLAST program, score = 100, wordlength = 12 
to obtain nucleotide sequences homologous to N1P2K, NIP2cL, and NTP2cS nucleic acid 
molecules of the invention. BLAST protein searches can be performed with the XBLAST 
program, score = 50, wordlength = 3 to obtain amino acid sequences homologous to NlP2b s 
NIP2cL, and NlP2cS protein molecules of the invention. To obtain gapped alignments for 
comparison purposes, Gapped BLAST can be utilized as described in Altschul et al., (1997) 
Nucleic Acids Res 25(l7):3389-3402. When utilizing BLAST and Gapped BLAST programs, 
the default parameters of the respective programs (e.g., XBLAST and NBLAST) can be used. 
Sc^hnpj/A^w.nobi.nlm.nih . iiOv . fAltschul. S.F., et al. nOQOVJ. Mol. Biol. 215:403-410: 
Altschul. S.F., et al. (1997) Nucleic Acids Res. 25:3389-34021. 
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APPENDIX A 

1 . An isolated nucleic acid molecule comprising xhe nucleotide sequence set forth 
in SEQ ID NO: 1 or a complement thereof 

2. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a polypeptide comprising the amino acid sequence set forth in SEQ ID NO: 2, or a 
complement thereof. 

4. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide comprising the amino acid 
sequence set forth in SEQ ID NO: 2, wherein the nucleic acid molecule hybridizes to a nucleic 
acid molecule consisting of SEQ ID NO:l or 3 in 6X SSC at 45° C, followed by one or more 
washes in 0.2X SSC, 0.1% SDS at 50-65° C. 

5. An isolated nucleic acid molecule comprising a nucleotide sequence which is at 
least 59% identical to the nucleotide sequence of SEQ ID NO:l, 3 7 4 7 6 7 7, or 9, or a 
complement thereof 

8. An isolated nucleic acid molecule comprising the nucleic acid molecule of any 
one of claims 1, 2, 5, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 40, or 41 operatively linked 
to a nucleotide sequence encoding a heterologous polypeptide, wherein said isolated nucleic 
acid molecule encodes a fusion polypeptide. 

9. A vector comprising the nucleic acid molecule of any one of claims 1 , 2, 5, 27 7 
28 7 29, 30, 31, 32 7 33, 34, 35, 36 7 37, 38, 40, or 41. 

1 0. The vector of claim 9, which is an expression vector. 

11- A recombinant host cell comprising the nucleic acid molecule of any one of 
claims 1,2, 5, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 40, or 41 operatively linked to a 
recombinant regulatory sequence. 

12, A method of producing a polypeptide comprising culturing the host cell of claim 
1 1 under suitable conditions to, thereby, produce the polypeptide. 
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27. An isolated nucleic acid molecule comprising the nucleotide sequence set forth 
in SEQ ID NO:3 or a complement thereof. 

28. An isolated nucleic acid molecule comprising the nucleotide sequence set forth 
in SEQ ID NO:4 or a complement thereof. 

29. An isolated nucleic acid molecule comprising the nucleotide sequence set forth 
in SEQ BO NO:6 or a complement thereof. 

30. An isolated nucleic acid molecule comprising the nucleotide sequence set forth 
in SEQ ID NO:7 or a complement thereof. 

31. An isolated nucleic acid molecule comprising the nucleotide sequence set forth 
in SEQ ID NO:9 or a complement thereof. 

32. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a polypeptide comprising the amino acid sequence set forth in SEQ ID NO: 5, or a 
complement thereof. 

33. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a polypeptide comprising the amino acid sequence set forth in SEQ ID NO: 8, or a 
complement thereof. 



34. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide comprising the amino acid 
sequence set forth in SEQ ID NO:5, wherein the nucleic acid molecule hybridizes to a nucleic 
acid molecule consisting of SEQ ID NO:4 or 6 in 6X SSC at 45° C, followed by one or more 
washes in 0.2X SSC, 0.1% SDS at 50-65° C. 



35. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide comprising the amino acid 
sequence set forth in SEQ ID NO: 8, wherein the nucleic acid molecule hybridizes to a nucleic 
acid molecule consisting of SEQ ID NO:7 or 9 in 6X SSC at 45° C, followed by one or more 
washes in 0.2X SSC, 0.1% SDS at 50-65° C. 
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36. An isolated nucleic acid molecule comprising a fragment of ai least 46 1 
nucleotides of anucleic acid comprising the nucleotide sequence ofSEQ ID NO:l, 3, 4, 6, 7, or 
9, or a complement thereof. 

37. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a polypeptide comprising an amino acid sequence at least about 60% identical to the 
amino acid sequence of SEQ ID NO:2, 5, or 8. 

38. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a fragment of a polypeptide comprising the amino acid sequence of SEQ ID NO:2, 5, 
or 8, wherein the fragment comprises at least 25 contiguous amino acid residues of the amino 
acid sequence of SEQ IP NO:2, 5, or 8. 

39. A method of expressing a polypeptide comprising the step of culturing the host 
ceU of claim 1 1 under conditions in which the nucleic acid molecule is expressed, thereby 
expressing the polypeptide. 

40. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a fragment of a polypeptide comprising the amino acid sequence of SEQ ID NO:2, 5, 
or 8, wherein the fragment comprises at least 50 contiguous amino acid residues of the amino 
acid sequence of SEQ ID NO:2, 5, or 8. 

41. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a fragment of a polypeptide comprising the amino acid sequence of SEQ ID NO:2, 5, 
or 8, wherein the fragment comprises at least 100 contiguous amino acid residues of the amino 
acid sequence of SEQ ID NO:2, 5, or 8. 



